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共聚物，其膜表面的水接触角达到了 131°，表面能则低至 6.43 mN/m，进一步表
现出含氟聚合物优越的疏水性能。 







































Recent studies have demonstrated that gradient copolymers and fluorinated 
polymer materials exhibit unique properties. The synthesis of fluorinated copolymers 
was carried out through batch ATRP and model-based semibatch ATRcoP. The 
detailed research contents are as follows: 
1. This dissertation reported the preparation of fluorinated well-defined 
poly(styrene)-b-poly(2,2,3,3,4,4,4-heptafluorobutyl methacrylate)  (PSt-b-PHFBMA) 
and poly(2-hydroxyethyl methacrylate)-b-poly(2,2,3,3,4,4,4-heptafluorobutyl 
methacrylate) (PHEMA-b-PHFBMA) diblock copolymers via atom transfer radical 
polymerization (ATRP). Their chemical composition, structure were thoroughly 
investigated. In addition, a comprehensive mathematical kinetic model of ATRP is 
presented using the method of moments. 
2. A semi-batch ATRcoP model was developed based on terminal model for the 
synthesis of gradient copolymers, which could be used as a powerful tool to control 
the chain structures and optimize the technological conditions. The model was 
verified by batch experiments and was found to give good correlation with the 
polymerization rate and molecular weight. In addition, the feeding rate can not only 
affect the chain composition, but also the monomer conversion in both studied 
systems. What is more, comparing with the normal mode for linear gradient 
copolymers, the inverse mode for inverse linear gradient copolymer has a clear 
advantage in the monomer conversion and chain structures in MMA/HEMA-TMS 
system. While in HFBMA/HEMA-TMS system, they have the same structure of 
polymer chains between two different modes in theory, but the different monomer 
conversions. Finally, the semi-batch ATRcoP model coupled with a glass transition 
temperature model then applied to simultaneously predict gradient copolymer 
microstructure and Tg. The model was validated by comparing simulation results with 
the classical reference and experimental data. 















samples with different chain structures (block/random/linear gradient/inverse linear 
gradient) were evaluated by DSC. The results show that the random copolymer 
possesses a single, narrow Tg while the block copolymer possesses two discernable 
Tgs. In contrast, the linear gradient copolymer and inverse linear gradient copolymer 
exhibit one broad Tg. Secondly, the self-assembly behavior of these fluorinated 
copolymers in a dilute organic mixture solution was investigated. For the double- 
hydrophobic block copolymer (PSt-b-PHFBMA), the results illustrate that abundant 
morphologies including sphere, worm-like structure and vesicle can be formed with 
different volume ratios of these two solvents (THF/EtOAc), and the effect of 
temperature on the vesicle aggregates was investigated to verify that self-assembly 
behavior is to some extent temperature-sensitive. For the amphiphilic copolymers 
(HFBMA/HEMA), the comparison of self-assembly behavior of their copolymers 
with different chain structures in THF/H2O was studied. The results demonstrate that 
the random, block and both linear gradient copolymers can self-assembly into 
spherical aggregates, while the block copolymer can only form into core-shell 
spherical structures. Finally, the unique hydrophobic characteristic of fluorinated 
copolymers was discussed by using static water contact angel (SWCA) and X-ray 
photoelectron spectroscopy (XPS). The SWCA of HFBMA/HEMA copolymers with 
low fluoride content can reach as high as MMA/HEMA copolymers with high MMA 
content. Besides, the SWCA of inverse linear gradient copolymer containing the 
relative high fluoride content reached 131°. 
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